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Synopsis 

Makioka, Toshiki (Shimoda Marine Research Center, The University of Tsukuba, 
Shimoda, Shizuoka, Japan): The mode of breeding for the embryos and larvae and the breeding 
stages in the pseudoscorpion, Garypus japonicus Beier. Acta arachnol. } 27: 185-197 (1977). 

Six stages of breeding for the embryos and larvae in Garypus japonicus were described 
in order. The breeding phenomenon was studied anatomically and histologically from the 
viewpoint of a nutritive connection between the mother and the embryos or larvae. The 
nutritive connection seemed to consist of three processes, viz . the secretion of the nutritive fluid 
from the ovarian epithelial cells into the ovarian lumen, the transportation of the fluid from the 
lumen into the brood sac, and the ingestion of the fluid by the embryos and larvae in the 
brood sac. Although these three processes progressed in different sites and by different 
manners, some functional and periodical correspondences were found both between the 
secretory and the transportating processes and between the transportating and the ingesting 
processes. Hence, the transportating process was regarded as connecting functionally 
and periodically the other two processes and effectuating the nutritive connection in G. 
japonicus. Based mainly on these correspondences, the six stages of breeding were able to 
be established. 


muLxi<'z&, 

(Metschnikoff, 1871; Barrois, 1896; Kew, 
1929; Weygoldt, 1962, 1964a, b, 1965,1966, 1968,1969,1970), LT, g&£E3 

(Lubbock, 1861; Vachon, 1938; Makioka, 

1968 ). cotcid, 

-i 7 # — A ■> Garypus japonicus © H§ ft' A 1/' "C, 
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%CC%&Tc (Makioka, 1968). bfrZVL, •€: W®Pg®g® BIS'* At/SilPPMi WS© 

■i v*-A->©nf^|!g(i;iifiy* 

T^B^t^CXAAfc. CtUtAoT, y7-A->^g©Di^ii^SiiEt/ctti(]4i©^* 
^©-Mib-tSSPb, **«*§®ffii©3i[, $&iUi-«:©0P£Sb i &tefctf6 

0Pg® Jj£S!#> 4' £' £ Jtlx-T 5 A to ©ffil^ffB •5£-f5fefflV*<5. 


tt 14 i ^ a 


C. btb/C'f V £ — A -> Garypus japonicus Beier © £££(£ (i> 1962—1967 ^ & <fc 0? 1970— 

i975^©6-8^©fs0(c, 

b, ntit£Bfl&b:fcfe©v&5. etib©— SPtt, Bfffffl^iill^abT, S&fcBOBt/cti&jX© 

tHiltt, &§£©nfWM^*9«bfe/c®ft*, 

©IftH-b^bti/cAXDfWm (Fig-1) fc£b, ®<9©flft 

lpmiJAy'W«ttXnxBX^ti:aiJ£^ag©mK, &£ott 
jSt>Kll5t$tb, fTffiftbA^TJ?;* 5-10 fun OA^y^'/ig^ffcllf^ 10-15 ftm 0$Cf£ 
■W)ti$tL/c. |B^I©iaX*Aa'®Jt©®'feiCffl©&txA^'i4(i Table 1 Kg|t)$tlT©5. 


Table 1. Staining and fixating methods used in the present study 


Staining 

Fixation 

Histological Stains 


Heidenhein’s azan 

Susa 

Heidenhein’s iron hematoxylin 

Susa 

Gomori’s chromhematoxylin-phloxine 

Bouin or Susa 

Mayer’s acid hematoxylin 

Bouin or Susa 

Histochemical Stains * 


For Proteins 


Merculic bromphenol blue (Mazia et al., 1953) 

Bouin or Susa 

Alloxan-Schiff (Yasuma & Ichikawa, 1953) 

Bouin or Susa 

For Lipids 


Sudan black B (Lison, 1960) 

10% neutral buffered formol 

Nile blue sulfate (Lison, 1960) 

10% neutral buffered formol 

For polysaccharides 


Periodic acid-Schiff (McManus, 1948) 

Gendre (cold) 

For Nucleic Acids 


Methyl green-pyronine (Lison, 1960) 

Carnoy 

Ribonuclease test (Seno et al ., 1966) 

Carnoy 


*: Histochemical nature of the secretory materials was described in the previous paper 
(Makioka, 1968). 
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Fig. 1 . An artificial brood nest for Garypus japonicus , consisting of two pieces 
of cover glass and a paper cylinder. A female which begins to construct the 
natural brood nest is removed into this artificial nest and observed under a 
stereomicroscope during the breeding period. 


a & ts jr 

A nfifllttitS-HS 1 1> 8-10mm 

agspu uTtc®^5ntwmB, £($© 

J; O TggKB»£5fc^tt* ** &abS;*f bTg«l btl/c 

Table 2 


i. nm&iait 

-T5. 

nflfl : fP)5X®iffe^b5nBXt'effl$tj3 Bdoppitti, (Fig- 2-A) K < 

lpm±Klffll®^ 0 J!b^ic)]G*b(ib&-C*>i9 
(Fig. 3-1), $©±ijp*j ©fi^Stt©Jfin^ISJ6 btia- 

KlPt-C®lt)4 B^K, lPm®^W4l : b<^b-r5. U<M 0 J't?*o/c#pm^g|5ttflE^:b (Fig. 2-B), 
C(Dgffilt££ bt, (Type i 

g (Type II fig) + SCi(CJ;o-ribbS. bfrbtt#?., 

£©6#M®PPJjl]g4bc«*®&«£ /ctb ISbtt®. 

ftlPPsW^SJclPS* (ififfifc 300 M m) fi, |p*^^b£*ic^tii-r5^n€ti0|pffi±ic; 
*5- inputs, ctibffliPSffliattipffi^ao-ripmietcAo. m'rmm&mrm&mztLZ. 
ss,m^-mttn : fcDMAimsmicn^t>ti6. 

* HlS®®ffifiSttii Rna ©iiijntcAS. 

** Makioka (1968) (CJ;§. 





Table 2. Breeding stages in Garypus japonicus 


Stage 


Duration (Days)* 
Max. Min. Mean 


10 


— Beginning of brood nest formation by a female- 

EC begin to grow with intracellular secretion of SG-1 & 2. 

- Oviposition (Formation of BS)- 


EC are growing with formation of SG-1 & 2 which are gradu¬ 
ally released into OL (NF-1). Embryos develop into 8 cell-stage 
by total-equal cleavages. 

-8-16 cell-stage of embryos- 


EC grow into the maximum size in which secretory materials 
turn from SG-1 & 2 into SG-3. SG-1 & 2 are also released 
gradually and completely into OL. NF-1 is transported into BS 
through this stage and ingested by serosa of embryos. 

— Rapid transportation of remaining NF-1 from OL into BS — 


Embryos ingest directly NF-1 together with liquefied serosa 
through sucking mouth. EC decrease in size with continuous 
release of SG-3 into OL (NF-2). No NF-2 is transported into 
BS. 



1 


14 


— Hatching of embryos- 

EC become deflated with release of SG-3 into OL. NF-2 
accumulates in OL without transportation. 

— Rapid transportation of whole NF-2 from OL into BS- 

Larvae ingest NF-2 through sucking mouth. EC become 
reduced. No more nutritive connection between mother and 
larvae occurs. Finally, larvae transform into 1st instar nymphae 
(protonymphae) and leave BS. 

— Dispersion of protonymphae from brood nest - 


BS: brood sac, EC: ovarian epithelial cells, NF-1: nutritive fluid of Phase I, NF-2: nutritive 
fluid of Phase II, OL: ovarian lumen, SG-1 & 2: secretory granules of Types I and II, SG-3: 
secretory granules of Type III. *: at a temperature of 25if;2 0 C. Nutritive materials were named 
in the previous paper (Makioka, 1968). 


2 . 

MK&ztixM&mt- -*t©©®j&©PfSfr£> 

x?ir^m> mining® oirwmK&tn, i&tmx&tz. 

A# ft-CI/•>£©•£, IPB-t©tt3*9(C—Bit ft b Os S©K 
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A B C D 

Fig. 2. A schematic representation on a change in external features of the ovary (ventral view) in 
Garypus japonicus during the breeding period. 

A : The ovary before Stage 1 (in the preparatory phase; Makioka, 1976). Before the secretion 
of nutritive materials. 

B : The ovary in Stage 1. Just before the oviposition. The ovarian trunk is swelling with the 
secretion of nutritive materials in the ovarian epithelial cells. 

C : The ovary in Stage 3. The ovarian trunk is swollen into the maximum size with the nutritive 
materials in ovarian epithelium and in ovarian lumen. 

D: The ovary in Stage 6. The old ovarian trunk becomes deflated with the last extrusion of 
the nutritive materials into the brood sac and turns to degeneration. The new ovarian trunk 
develops from the germinal cord. Oocytes begin to grow on their stalks. 

dot: degenerating ovarian trunk, eo: early vitellogenic oocyte, es: egg stalk, g: germarium, 
gc: germinal cord, go: genital opening, gp: gonopodium, lo: late vitellogenic oocyte, me: 
median chamber of oviduct, neo: new early vitellogenic oocyte, nlo: new late vitellogenic 
oocyte, not: new ovarian trunk, od: oviduct, ot: ovarian trunk. 

200 pm, tgffi 40 pm) ICg-fZ. MS(nflfj 40pm) 

(Fig. 3-2). SBJSJttt Types I H © 

(RNA iCckS) IPMlg^Kfi, ±fe©^?«l!f±i 

Ip] (Phase I : Makioka, 1968) 5. 

I3£ <0, 3 B g K^izo 8 fyjfc&n?#5. us.h\ 
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Fig. 3. Formation of the nutritive fluid by ovarian epithelial cells in Gary pus japonicus. 


1: Stage 1. Ovarian epithelial cells begin to swell. Susa-Azan. 

2: Stage 2. Ovarian epithelial cells are continuously swelling. Cytoplasm is basophilic. Bouin- 
HE. 

3: Early Stage 3. Cytoplasm is filled with fine secretory granules (Type I). Nutritive fluid of 
Phase I is accumulated in ovarian lumen. Susa-Azan. 

4: Middle Stage 3. Larger secretory granules (Type III) occur in the cytoplasm against the body 
cavity. Susa-Azan. 
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3. 

% 2 tmitm < $ti 7 h fsg-e* s. **?•&«c. mm&M b-tipim^ bn %> ^K:»cWtP)£ 

*<DttM1ktZ. 

GfSSift 250/am, l|g$j 40/xm) \Ct£Z>. %itfr>-?fr 
1^A#££MbA^b b/c©{Cffl&©|Pl4Kffl©iS^&ftJjM']®S!Cif^ A^SlI^ (Fig. 3-3~ 
5). IfflllSItttJlA^attttiA (RNA ICJ;^), ttbfe Types I &££>' II fflMSSt^fc$llTl' 
5 (Fig. 3-3) #, (Type III fffi) 

©ftSM'JtPftflb (Fig. 3-4), L/fl'iC^#$aiiL7j:*Jb«®^:Js!Uca5^5 (Fig. 3-5). CfflB# 
I®fWKB, »©A£Stt*:Afl#A()^wh$ < (H^ 220 *rni, jigf^ 40 jam), tUfe®nf3©^-} 
i/bi' Type III !®|£A'yTC4'5. C©TOffl(feH#©feiitt^feH, £©7ci62Pm©^tS« 
5. IPmE(i^©Btffi«-abT, (Phase I -/g) 

-ck-o. ^©-gp^wa^btx^y-ci^Kfe^^^b-f, ^©^-5 

A*#^H©#^©AJ6t<:, lP^ft©^:^$*iJ;0'l$tic.©n#M©*|i9icft^;i7i:2 > (Figs. 2-C 
5). ccDi%%m, ipmss^I'^a© phase i 

Ml^WM l£iM bti5 <1 i ic J; -o ~C^Z>. 

iSlPf£4 BSiC*jC5^4|pSiJttifHfJtr, tt®*#ttoi8(i©/h#j3*^{ibJ6-rai®-rS (Fig. 4- 

1). $^T/htiJ$te$fr>AKii®b, •€:©— SPlilPJItC^ bTt^feTfflfC—Hftte btl', BIJM (serosa) 

* vtz . mm $ sskhmus*® 

jg|P(jM H0ffl|§Olt«b*A Phase I ffl^#/g ^ 

111*5. IPME4 3 ® Phase I ®i|H]|i©2fefe!|#'|tfe*^1-. Jibg 

ii©lit>« ; &abTW#tt<i©(gfr'e^fc$ti-C^5. ElMtt, c©*#-/g^*--E-b <®c«)1S!jKJ;o 
T flUXb, (TfA, b/cTMCSX^S (Fig. 4-2). -5-r^lPMB^7L®T:. *®(g«S*KlPSM*aii-r 
Sistxbns. CfflH#J8©&<9K> ^#(g*ST^T)S<7Xo/cE|ltt'®»b-r*(t-r5 (Fig. 4-3). 
AfflStt^©m^SNrf, «It^^o-Cl(i©^*Ml'/@iJli^5. jg|0P&8 BiitfiPH#£b, 
Plilg^-^ibiaRiKfflP^fflBsXAs^lciitr. HB#lc#gIiJIga, ©S2J& 

^dfi-b, ai^ffl^tAgoVTuK. C0Bt^©^i3ia»iRfflP^^fiSb, K-&m&MS&£lib 

»TJfMbfciM, ^©TW#^© free ©^(g^lKI* 5- 
igbKJlPSBPHit©MAiA£b5iffP|5fi©ttffi!|lt£b5 ? f- ? 5&A>bBS 
5- iil^?iJ©iKffiiCJ;-o'rppg^|lit, 3c^a'(in|iigic^Ab, $ blc!S©T©5Pffi©WfK ; £'ao 
AifigEft ft tc A 0, ft *'/to'@isl©'tt;ffi £ (Iffift 5 • 


5: Late Stage 3. Cytoplasm is filled with Type Ill-granules which are agglutinating into large 
granules in various sites of cytoplasm. Susa-Azan. 

6: Stage 4. Cytoplasm is filled with large Type Ill-granules. Susa-IH. 

7: Stage 5. Large Type Ill-granules are released into ovarian lumen and ovarian epithelial cells 
become deflated. Ovarian lumen is filled with nutritive fluid of Phase II. Susa-IH. 

8: Early Stage 6. A contracted ovary after extrusion of nutritive fluid from ovarian lumen into 
brood sac. Susa-Azan. 


e: ovarian epithelium, 1: ovarian lumen, nf: nutritive fluid, oc: oocyte, HE: hematoxylin-eosin, 
IH: iron hematoxylin, scale: 100/am. 
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Fig. 4. Ingestion of the nutritive fluid by embryos and larvae in Garypus japonicus. 

1: Early Stage 3. An embryo in 16 cell-stage consisting of 8 macromeres filled with oil drops and 
8 micromeres without oil drops. No nutritive fluid appears in brood sac. Bouin-HE. 

2: Middle Stage 3. Each embryo is surrounded by a serosa containing nutritive fluid. Brood sac 
is filled with free nutritive fluid of Phase I. Susa-CHP. 

3: Late Stage 3. Serosa is liquefied. Brood sac is filled with free nutritive fluid of Phase I. 
Bouin-CHP. 

4: Stage 4. A swollen embryo by ingestion of liquefied serosa and nutritive fluid of Phase I through 
the sucking mouth. Bouin-HE. 

5: Stage 5. An unswollen larva. Bouin-HE. 

6: Early Stage 6. A swollen larva by ingestion of nutritive fluid of Phase II through the sucking 
mouth. Bouin-HE. 

bd: blastoderm, em: serosa, lc: macromere, m: muscle, nf: nutritive fluid, od: oil drop, 

sc: micromere, st: stomodaeum, CHP: chromhematoxylin-phloxine, HE: hematoxylin-eosin. 

scale: 100 /mi. 
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Fig. 5. A model on transformation and transportation of nutritive materials during breeding 
process in Gary pus japonicus. 


0: Weight of nutritive materials in an ovary (in both epithelium and lumen) or in a brood sac, 
found by subtracting the basal weight (a mean weight of the ovary just before Stage 1 or of 
the brood sac in early Stage 2) from the total weight of an ovary or a brood sac. 

1: Secretory granules of Type I and Type II. 

2: Secretory granules of Type III. 

3: Nutritive fluid of Phase I accumulated in ovarian lumen during Stage 3 and then transported 
into brood sac (N 2 ). 

4: Nutritive fluid of Phase I transported from ovarian lumen into brood sac during Stage 3 

(Ni). 

5: Nutritive fluid of Phase II accumulated in ovarian lumen during Stages 4 and 5, and then 
transported into brood sac (N 3 ). 

Relationships among these nutritive materials should be summarized as follows: 



BF: beginning of brood nest-formation, EB: end of breeding, H: hatching, OP: oviposition. 
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4. 

3S3©@icfe<^j2 B©Fa1ltE©iAbAfc-c A bttEATiAb.MiI Of 4 m) BE®, MS O? 
5m) bEbttEb, ^m^ffltiABiAbtcJt* 

Stitt®®-?, bbTBC.© 

IPSJgE®-f©T© Phase I ^'W#^e-tl5i, IPItlgBSttttO, iKSTfS. SKfo2B[Mj 
tt, ; s#^®^#®ei!it)iit'8FfL-t®s. Sicttott^pnig^-, ip^±K«®i])sw*^'ttbT®5 
EAtt Type III (Fig-3-6) © A^EtblIt^llb, AtlBA o T|HlgBiu§iaXfSA5 (Fig. 
3-7). bTMffeffl (Phase II m ; Makioka, 1968) 

T, EB(f©EliBj£feTifeA c®BfS3ffl*K)(ctt, tq£0, 

ipm±i^BE<»®MttKtts. ?©B#$jB, i.ttttoi'jggptfstffiffliiattiRiissi/Bi^r, #pme 

EfflA^T© Phase II SEibiKWSBi)! btl-5 C £ it J: o Tf-IA 

SfifbttEllilf*^© Phase I &£!Rl&bttEB> A<''^®T|pMEbtJtUttfPbd(StlT< S 
*&© Phase I jfcfcRjR-f A €®MS, EBJKA b (Fig. 4-4), -t®SS (iff 3 m © m (Dfo 2 
(£, t/:®3g|0«t»0|)3eiCttS (Fig. 5-N 2 ). BE^bttEB^l BltKiEbt-5 (Fig. 4-5). 
!PHSBE©im -rttEt.*«®eicgf 2,#£-?®tx (W#B®titt®), ai®BS)ftgP1#ffi* s 3Pm 
AltfhSE, #M)KHS*>'J;CP'BtgpillS®5fe)Sg|5£#tttttlPMrtic*5. 1 S©^, 

□ gsffljifj^ift^^-5^, toFBlfflFfStltB^^BEA tt®©T#)£BIEAbtt©. ftt^EttE 
It^vifeEA'S t i fett®. 


5. I'iiiw® 6 wtm 

% 5 m©H *9 E b, HE £ igEE»i if A a t T©,fjl6 a nr? to -5 • 

IPIUgEolMT© Phase II lPmiiiRliA-5 (Fig. 3-8). .^©IPSTB, 

Msojs-MEBbto, 9VM®ftmw®mMKAzmwi*mz.z>nx®< (Fig. 2 -d ; MffwiP*. 

Makioka, 1976). 

iAb^fel B@®a4li, HEIPIIEbibiitigtOthStltt Phase II f££lt£it^lK b, BEAA-5 
(Fig. 4-6). ®iR©gS§fc-J;a'g)iB, itEltlPIfEASbtt® t *t£© Phase I $>©!§ 

A.EAITE £tjE©feimtSEEb3tfeit^E5. th(fe©SSB^5m©fS0©ltj3f-*(cttS (Fig. 
5-Ns). t©flEA©|gltW«©ilBgitl5E, a(fettlPHffl»©itiE#|lK*,-i;C/llISP)I*^}fAb, 
A©tt©(3m^o-r®S. IEAbttaE©®i|XJln3gB?©(Hi$©FB ! )itbtt'®it ] SlbA-5. #jE& 

rtTBE • F l PESI ; tt§5'g' ; £'^trls'^)^)St) :i ilA, is. £ M tt A ©—A A A (protonymph) ©AAAbfl' b tl 

AvK- ^EB®£&bA-4agE£ttO, W#®M££Htx-a!feArfs. H#©g§ 

SBttAitHEEbJft&b, HEBniif|l0ll£l»o aA- 5. ^ikBitHFBWWMAKi t'4 ottti, 
HE. © A -o tt 7LE b A it th Xffi&t 6 ■ 


n m 

**fe5fBA#S£ bT'gHStittDAE^StiSA 

lt*5. tonffttSisB, S®tCHHttTIE® 3 o0lgftt)Jt0StC/s-5 yx©£tlttiiHE-f-5££it 



X y*-A->'©i$TfIa'|St 
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&. r > X $ L ± LtZ > fc ©£#£.££ tiflXg 5. 

miommt, ±^saBattns^i®it 

^blEALtebto, H3g|5tfflnt3bJ|Cg^;itt5. l>l'i^3gkf$<D%l;fr)t.XvP6 J PMC, %S4is£tf$fS 

com, wimm^^s^om^txa 

Types i is±a n mmm Typein 

tfc, ctibofrmym, Typesi a mm*, at 4 *>£0^5 

I£l?£iibT Type III itte*s, 

IffliartHco^^EgfflilfStctiS^iCMttS 2ocD«if;^ISJ6&Ti,5. ftj 

Types I *jJ:c; II -bffljigi £ fe ic WSttflEA b, o&KWZWemP-l'&Ktefr 

irts.t>x, COM 55 

(*>-€ri<fr®4 ] ) fr&£i5A*itt#b:91&#&£)&1'6&©£#;i&tiS. £tl 
fc^fbr, mm<D Typein mnommxa, xornnKthu^Muo^nn^bti-tzo. at3® 

Type III MS^KSSttB ttiZ, C t iite©. bAb, 

Types I fcj;^ II ®&©;&tH Stc^T&iA C tllC t b o T#BBS teJRflg'f 5 - * 4 J£|@£[?Jt 1C « 

Type hi mmmoKm^bxu^tirmmt^^mz^, cnz>u 

Altbfc Type III 1rizt>%, COMM* 

tzt>nzt&t>tiz>. —a. mu^(D^mik^omm.x\i, m^z T yP e S i £, 1 ^ n WL®ik 

tis t gAtt Type III fIfl©MmAS|XMIJ$nS^, Cfl ®lSm % 3 ®Pg©H i 9 1C Phase I ® 

bT:fc'<:-?T©;£ (Fig. 5). 

^2©Him, *#iclb-y-5Efci;0f^K:J;5*#?g©SISXSS!i'CS.5. cojgS&BftlfflfcttEK 

cmm^om 

box, -y y A^/i:bt© 5 ,gTr^#^R^a©«ii¥BJ; < *-ot© 5 i#Abti. 5 ^, 94*$ 
otm.iffinmmmmmKi.^botEion, mL^muixoikomm^z. -a, ®:©fflpistt 
Ay yK^lfAA—aotfvAgire, ^©®sg(ctt^ff©sai@^tA s iltiJi(ctt5i#A 
f>n<5>. bfc#oT, C©||'f^*|If32I.flK^)S$tl5C.itt*5^b<^:i5|t^> t©J;-3ttB#ftfl^ 
*0Jti©S:ic, cti(cftsbfflibr©rafffl#&*«^*.5l.©i,il)bn5. 

a< m£omfT<txnit$i-,xBi$£tiztmofci 60 %-gotmic 

£-oXft£$nzbox, ffeffligg?, AiA«^#S^Sl)©iSg{ci'#$Ti'C©-S4©i(i#Ali 
©. hhk, ***©^i}RiRfflifl 4 ®gfflRiiK«, iifimssiiit.n 

G© (Fig. 5). 

as 3 ©asm, c©'g®tt, 

m^zamt, imK&vz^Mx-m ^»ts»i:2o0i*aoTfiti:t)ns. 
Bijigii, IP^JB^© Phasel $£aS3®t£SbTW£^^tt£fe©-e, ©©AfcWSttbAV 
^a#tapmiSt>*#®#»©fci*lcjfi|i^U-Cb'A»©-b : , ^©F^ffl**ige(iastt 
±mm^o%mmi&iti 0 mm£>o u^octtmbti, uzi>^x{immm.&m%t%mMo-& 
mmfe-znz (Fi g .5-Na). -a, mmo&mM^te, at3 -as 418 ®©^:^^ 5 -as6®it© 

P B 1©i/''-ftlfeirt)&'CSlt|^|C, 39MB>POt^<XO Phase I Phase II 
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<Olhir&CDS&& (Fig. 5-N 2 feicx Ns). 

zto&K'&m 

±RmmA^commsmnm^ (Fig.5). 

SScizibffS&©£#*-bti-S- b^b^bExBCcfcyit, 3t#®^lj?©iigijRIX©iilii©RBK(i, 

wmmc b©- c©^© f^k^# b, *tt**ii©H«q*ijBtt;&.s 
* bT©5 %©«^«®(£ii©iilS'e*5 £^x.£ £ 5. 

*#®©^«ip*±)^«-x?. zfcmmtB%&vyi&c&'’Xfitet>ftz<D\c<z>'<x, (sag 
mzfsuowtm^wi^mtw&rzfoz- ^#s©e*»> iPMjg^busKtf^o-r—^isiwicjea 

rib ^©Bgfflimb^lii Vachon (1938) rib^ng bfc J; y itfii:£l©jSll3St£<fc 5 fe©£#;ibtl£. {£: 

S*ibTtt, fe®(Cfii1>tx x-j: i,^&, *:£9LH' 

J;y')l*H©±iJp^#x. bftS- ©B#ic 

s* t b-r, t/cstEKM Lx\m*m\tzn e.*»©**<«t *9 ^Ait® b < atit «§p 
MK^S£?I$-^ 5*ib-rftb<-e*5'5. ^©^>5^^{£iiit*-©T«, tCP^ffl^ISribliS 
k’lt!£©£«^T©5fe©£l$l?1~£C£riST7£5- fil&iig 

IPiiJi^toeilctt^-oti^b, m6micft(g-c*5i^ibti5. b*>bri£risb> lisp 

tfjtieciixigaaiicio-citE^-ntWitffifcs c tifl*m-c, mw*.i.v'&M<D2mzt>tzz%.ms. 
f£ii©ISic^bti5JtgpffliRffiSSii«, tiibomw.fri.t LxmEo^MU^iaicb 
^SCi^btl'5. —#, 6:ig£Mj-fS*£bTte, tztHlIMfrCD'WJ?, SiKMlFSltSa 
©R^ift. -5£MK©#£ bt©fpffl (Makioka, 1970) &£';&*#*. btl£. 

^nb©^<«. ttz, m 

MK&V2>fcB.®<Pm (^4*jJ;a'®5m) \t, iib-C)igE©S^Kii^< t)0iS^ti5. 
*#W£(Sg»icM1'S <i©i-5 tt®l|))tt©IIStiJ^H ; &SIE-r-5^J®tt©!iMJ«MK^©'r(i, •?■© 

(W*^bd)-C, SA©#gt4*JJiCFStti)lSi5^4-gd3'rSll^i:»if&^fci:'§|)©i#x.bnS. 

^;|glC*jy-S-( y A-A-yonfWSP&ii. ±i bTJJLh©^ t>£r5t'Ti9:S$tiTi/-> 

Srib §!£®|§±©*gtt^fb (SfP&gobMb) 

b<£l'is*>ns*l •*2g»*J:t«ff4 •*5a«*K!3iJbfc. t/c^6gp@«^©«W©Bt« 
-?, fife©* - a -yeBci ©n#ffi © ^K^#t^©br* 

titlSpajfe&S (Weygoldt, 1966) ©1?, 

bn^i/'^b 'j?K< vt-^-ycomwmgi&mmtz 

lo©g^*9 ibTWffl-e*^, itzA-'ik, 

StotlS. 


M # 

-f v*-A-y©5(f3g€-^ic:^bbtL, *5ff3E©4:R!FaKt>/ci9^ic*/cfc^©e'^*li^o/c^ 


* ftfg (Makioka, 1968) 6 gffi©tt b*© 5 BFsS03-£^ 6 £ Lfc- 
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t±tfs. &ttm<DU£mik<D%%%kioi : $io, fro*: 
$ n^gjgmg^*«g«ji i iim#±«® 5.. 
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